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The Characterization and Quantification of
Benthic Nutrient Fluxes in the St. Lucie
River and Estuary

= Objectives

= Provide estimates representative of system-wide
benthic nutrient (Nitrogen and Phosphorus) flux rates
In support of the development of a RW Research and
Water Quality Monitoring Plan under the RWPP for the
CRE system;

= |dentify “hot spots” of benthic nutrient flux loading to
the CRE, which will serve as the focus of future
research and monitoring efforts to determine
temporal and event-based variation of nutrient fluxes
In, and load reductions to, the CRE;

= Provide data in support of current and future water
guality modeling efforts.
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Proposed Sites for Core Incubation of
Benthic Nutrient Fluxes in the SLRE

St. Lucie Estuary
Core Site Distribution
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Sediment Cores: Incubation Diagram

Schematic of Sediment Flux Setup

Butyl Rubber

Stopper ?. f

Stir Bar

Sampling Port

Cast Acrylic Core
6" I.D. x ¥4" wall

Recirculating Stirrers

s
V=

High
Pressure
Hoses

;’ Butyl Rubber
Stopper

Insulated
Container

sfwmd.govw



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

In Situ Chambers
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An Assessment of Processes Controlling Benthic
Nutrient Fluxes in the Caleosahatchee River and
Estuary and the St. Lucie River and Estuary

= Objectives

= Determine the rates of benthic nutrient fluxes and
environmental factors controlling these rates in the
CRE and SLRE;

Identify the methodology needed to ensure the
accurate measurement of benthic nutrient fluxes for
application in future research and monitoring efforts
to determine temporal and event based variation in
support for current and future WQ modeling efforts,

Provide current data for comparison/verification of
guestionably high benthic nutrient fluxes previously
measured in the SLRE system.
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Proposed Sites for Chamber and Core Incubations
of Benthic Nutrient Fluxes in the SLRE

Previous Benthic Chamber
Deployments:

St. Lucie Estuary Productivity
Study, April 2001-March 2002
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Parameters:

In Situ Incubation Incubation Core Sediment
Water Column Water Column Pore Water Surface

Dissolved Oxygen Dissolved Oxygen Dissolved Oxygen Chlorophyll a
Dissolved Silica Dissolved Silica Dissolved Silica CPN

NH, NH, NH, Grain Size
NO, NO, NO,

TN

TP

Depth

Temperature
Salinity

PAR (Sediment Surface)
Chlorophyll a
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Products:

Flux Rates of N and P at 50 (4) locations within the CRE: Identify
sediments as sources or sinks for N and P on two (2) scales:

= Locally (source “hot spots”)
= Regionally (i.e. systemwide)

Provide a map of sediment type (fine, medium, coarse) — insight
Into distributions of benthic flora and fauna (e.g. potential oyster
habitat)

Ildentify future sediment flux monitoring needs

spatial heterogeneity (how many sites needed)

Importance of sediment inputs relative to surface
loads
extent of sediment denitrification

realistic sediment oxygen demands (dark measurements)
Comparison of measurements between groups and methodology

— validation of in situ vs. remote incubations AND previous
(2000-2001) high measurements.
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Schedule:

= 1/(28-31)/08
= 2/(19-21)/08
3/08:
4/08:

5/08:

KickOff Meeting
Field Work

Systemwide Cores

Chambers/Cores
Sample Analyses/Progress Report
Data Analyses/Draft Final Report

Final Project Report
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Dynamics of Flow, Salinity, and Water Quality
In St. Lucie Estuary
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Data Sources

= Eleven WQ monitoring stations (SEO1 to SE11)
July1992 to December 2006

= Eight continuous salinity monitoring
1998 to 2007
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SLE Water Quality Monitoring Stations
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Salinity Monitoring Stations

Salinity Stations

sfwmd.gov 4



SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Method

= Statistical analysis
= Correlation analysis
= Estuary divided into four sections:

Inlet area,
Main Estuary
South Fork
North Fork

sfwmd.gov 5




Salinity Range & Variation

200 -
———— TET PR yER ™
' ———— el S0 Pe et f W
"E 150 | s W T ¥ !
'l"E r
=
= 100 |
=
=
E s}
=
40 40
L 3o | —
— e —= -
= = . . =
W o
B e
2 W) B z
= =
- -
“ 1 “ i
St Lucie Inlet W ain Estuary N
1] o —
Vg By U e Wy e, Vo Ty, Tap, oy Yo B Vi, g Mop . Wy Vi, Vo Top, s, p %, S,
40 ~ ~ - - . . . . ~ 40 . . . ~
South Fork Morth Fork
- 1] o b
= =
Yy oy
= -3
2 o 2 w
= =
= - = .
L o . _ ,."I \‘_. ] L ol y Vi
N A ) Y o M e

Vi %, My A V20, Vi g, V5, g T, G, O, s 0,y ey e, s e, Oy B,
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Salinity Range &Variation

Section mean | Standard | Min | Percentile Max
deviation

5 25 |50 |75 95

South Fork | 3.8 5.1 <0.1 {01 (0.2 |04 |63 155 |[23.6

{ North Fork | 7.1 (.2 <0.1 {01 (05 |49 |122 [209 |39.0

ain 17.4 |10.3 <0.1 |04 |86 |18.6 (261 |324 |36.4
Estuary

nlet area 27.2 |79 0.6 9.6 (229 |29.6 |33.3 |357 |[36.5

ntire 11.0 |10.5 <01 (01 |06 |82 |191 |31.0 |[39.0
Estuary
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Stratification (Main Estuary)
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Stratification (North Fork)
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Stratification (South Fork)
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Flow-salinity correlation (Main Estuary)
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Flow-salinity correlation (North Fork)
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Flow-salinity correlation
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Flow-salinity correlation

Station R?

AlA 0.81 SEO02

SEO03 0.81 US1l

HR1 0.77

SEO06 0.74 Kelstadt

SEO8 0.77 Palm City
Bridge
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Salinity Summary.

= Significant variation and salinity range due to
seasonal and tidal changes

= Stratification during wet events
Strong stratification at lower estuary

NF more likely to be stratified than SF
= Strong correlation between flow and salinity

sfwmd.gov
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Water Quality Status & Trend, TP
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Water Quality Status & Trend, TN
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Water Quality Status & Trend, DO
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Nutrient Susceptibility Index

DCP=Dissolved Concentration Potential

DCP=L(V ¢ fie JAN;o)=Lig (Vo Nyor)

S
_ x1_ E
—CL (1 —SO)

C_= flow weighted nutrient concentration

Sg=estuary salinity
S,=ocean salinity
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Nutrient Susceptibility

For St. Lucie Estuary

S,=35 ppt Sg=11 ppt

C, N (mg/L) P (mg/L)
DCP 1.16 0.179

sfwmd.gov
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Nutrient Susceptibility

Table 1. Annual summary of freshwater Hlows and nutrient loads to the St Lucie Eiver
B

Phosphorus Nitrogen
Total F res hwater
4 Flow Flow
Water Y ear Fluwt: EH:HWP Loads® Weighted Loads” Weighted
(m” X 107) {metric tons) Mean® {metric tons) Mean®
{pga) {pgil)
1993 822 204 221 1,169 1,268
1994 216 BA 301 A45 2521
1995 1,391 236 170 2035 1,463
1996 1,895 335 205 3170 1670
1997 427 71 167 B53 1542
1998 1,884 397 210 3579 1,894
1994 472 127 270 767 1,603
2000 853 307 320 1576 1,760
20Mm 245 A3 215 343 1414
2002 454 188 35849 801 1,656
2003 723 189 260 1 056 1,450
2004 1216 295 242 1773 1,458
2005 1470 BO1 409 3224 2,193
2006 2183 B34 255 3495 1623
blean 1,034 258 2E0 1734 1678

T ater vear based on 12-month period starting in May and ending in April.
® Determined from gauned flovy data and water quality samples collected at 5-80, 5-49 and 5-48.

sfwmd.gov
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Water Quality Summary.

= Strong seasonal cycle

= Correlation between loading and TN, TP in the
estuary

= DCP - A useful index

sfwmd.gov
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Seasonal Rainfall Distribution
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Flow data:

1995 — 2005 measured flow data at S-
97, S-49, S-80, S-308, S-50, WaSh

3

South Fork model output flow for South Fork
11% S-97 sub-basin and North Fork sub-basin.
Flow from LO (S-308) is excluded.
North Fork

22%

S-49
23%

S-80
25%
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Freshwater Inflow to St. Lucie Estuary in Percentage

anforthCreek
1%
SouthFork
5%
NorthFork
11%
BesseyCreek LO to SLE
1% 38%
S97
13%
S49
17% C44 to SLE

14%
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1995-2005 Monthly Averaged Inflow to SLE (unit: cfs)
Without Lake Discharge

e 2831
o [

Nov 570

Dec 143

Note, Q>2000 cfs Q>3000 cfs




1995-2005 Monthly Averaged Inflow to SLE (unit: cfs)
With Lake Discharge

Q22000 cfs o>3000crs [




Percentage of days when total inflow to SLE exceeding certain
thresholds from 01/01/1995 to 12/31/2005
1200

O Number of days 1000
(with LO inflow)

B Number of days
(without LO inflow)

Days in percentage
(with LO inflow)

Number of days
Exceedance

Days in percentage
(without LO inflow)

Q>2000 Q>3000 Q>4000 Q>5000

Number of days (with LO inflow) 984 634 424 309
Number of days (without LO inflow) 564 315 207 150
Days in percentage (with LO inflow) 24% 16% 11% 8%
Days in percentage (without LO inflow) 14% 8% 5% 4%

Flow threshold value Q (cfs)




Percentage of Discharge from the Lake Okeechobee in

Total SLE Freshwater Inflow
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Limiting Nutrients in the St. Lucie Estuary.

= Objectives

= Determine the nutrients (N, P, Si) limiting
reproduction of phytoplankton in the estuary

= Determine temporal and spatial changes of
phytoplankton species composition (i.e. blue
green and diatoms) in relation to available
nutrients

= Provide data in support of current and future
water quality modeling efforts.
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Limiting Nutrient Project Sampling Stations:
11, 2, 3, 8, and HR1

.EE“i SE 02
=
- SE 01
S5E 04 4 &
SE 08 ®  sE 11

. .-EEH
® - sE 10

5
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Products and Application:

Product: Peer reviewed documentation of the nutrients that are
most influential to phytoplankton reproduction throughout the
estuary during the wet and dry seasons.

Application: Establishing the nutrient (s) that should be focused
on when considering watershed, water quality management for a
healthy estuary

Product: Documentation of phytoplankton species composition
changes in response to nutrient concentrations in the estuary.

Application: Development of water management techniques to
enhance the probability of producing beneficial populations of
phytoplankton for primary consumers (i.e. oysters)

sfwmd.govw
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Schedule:

3/07 to 4/08: Sample Analyses/Progress
Reports

4/08: Data Analyses/Draft Final Report

5/08: Final Project Report

sfwmd.govw
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